KHNIBChbKHUH HAIIIOHAJIbHU YHIBEPCUTET
IMEHI TAPACA NIEBYEHKA

OAKYJBTET KOMII'IOTEPHUX HAYK TA KIBEPHETUKHA
Kadenpa Teopii Ta TexHoJsorii nporpaMmyBaHHs

. -

POBOYA IMPOI'PAMA HAB}IAﬂbHOi JAUCHUAILITHA
TEJEKOMYHIKALIUHI TEXHOJIOI'II

JJIS CTYJAEHTIB

rany3b 3HaHb 12 «Indopmaniiini TexHos0riD
(wugp i nazea)
CleLianbHICTh 122 «Komm’roTepHi HAyKn»

(wughp i nazea cneyianvrocmi)

OCBITHii1 piBeHb 6aKa.]IaBp

(monoowuii 6akanaep, bakaraep, mazicmp)

OCBITHS IIporpama «IH(l)OpMaTl/lKa»

(nazea oceimuboi npocpamu)

BUJ JUCLIUILIIHU BI/IﬁipKOBa

dopma HaBYaHHS 3209Ha

Hapuanbuuii pik 2021/2022

CemecTtp 9

Kimekicts kpeautiB ECTS 3

MoBa BUKJIalaHHs, HABUYAHHS

Ta OLIHIOBaHHS yKpaiHcbka

dopma 3aKIHOYHOTO KOHTPOIIIO 3aJik
[Ipononrosano: Ha 20 /20 H.p. ( )« _» 20 p.

(mianmc, 1B, rata)
Ha20 /20 H.p. ( )« _» 20 p.

(migmuc, I11B, nara)

KHUIB - 2021



Po3po6nuk: Owmenbuyk JLJI., xawa. ¢.-m. H., mpod., moueHt kadeapu Teopii Ta  TexHomorii

nporpaMmyBaHHs

3ATBEPJDKEHO

3as. xadenpu «Teopii Ta Texmonorii TIPOTrpaMyBaHH»
T Muxona HIKITYEHKO

(miznnc)” (npiseuue Ta ininiamm)

ITporoxon Ne _{; BiO «/f/{ » APV 2021 p.

Cxsaneno ﬁéom OCBiTHBO-TIpOdheciitHOT nporpamu «Iadopmarukan
7 Tiommuna OMEJIBUYK « A/ » £ /977 200 { pi

(niamic) / (npisume Ta inimianm)
/
/

CxBaseHO HayKOBO-METOIUYHOI0 KOMiCiero akymeTeTy KOMI’OTEpHIX HAyK Ta KibepHeTHKH

ITpotokon Bix « A » S0 1) 202 j poxyﬁﬂ /.
l'onosa HaykoBo-MeTomM4HOT KOMiCHT L//’ JIronmuna OMEJIBYYK

(mianuc) (npispuine Ta iHiwiam)



1. Mera aucuumiiang — (HOpMyBaHHS Yy CTYAEHTIB TEOPETHYHHX Ta NPAKTUYHUX 3HAHb Ta
HaBUYOK, IO HEOOXimHI JJIs IX ydacTi B NMPOBEICHHI aHANI3y 1 NMPOEKTYBaHHI CHCTEM KEpyBaHHS B
TEJIEKOMYHIKAIITHUX MepeXxax 1 cucTeMax nepenadi iHpopMariitHux TaHux.

2. [TonepeaHi BUMOTH /10 ONAHYBaHHA 200 BUOOPY HABYAJILHOI TUCIMILTIHM: BIJICYTHI.

3. AHoTauiss HABYaJbLHOI JUCHMITIHM:

Hapuanbha aucnurutina “TenekoMyHIiKamiiiHi TeXHOJOTIi” € BUOPIKOBOIO CKJIaJIOBOIO OCBITHBO-
mpodeciiiHoi mporpamMu miAroToBKH (HaxiBIiB 3a MepmnM (Oaxaraspcvkum) piBHEM BUILOT OCBITH 2any3i
snany 12 Iadopmaniiiai TexHomorii” 31 cmemianpHOcTi 122, Komm’roTepHi Hayku”’, ocC8imHbo-
npogeciiinoi npocpamu ,JapopmaTika”.

Jana nuciumiina € BibipKOBOIO HaBUAIBHOIO AUCUHUILTIHOIO 3a npozpamoto “Ingopmamuxa”.

Buknanaerbes y 9 cemectpi B 06csi3i — 90 rog.

(3 xpenutu ECTS) 30kpema: nexyii — 4 200., rabopamopnux pobim — 2 200., KoHcyiomayii — 1
200., camocmiiina poboma — 83 200. Y xypci nepeabavyeHo 1 xkoHTpoimpHa poboTa Ta 2 mabopaTopHi
poGoTH. 3aBepIIyeThCs TUCIUILTIHA — 3aJiKOM B 9 ceMecTpi.

B pesynLTaTi BUBYCHHS HaBYaJIbHO1 ,Z[I/ICI_II/IHJ'IiHI/I CTYACHT INOBUHCH:

3HATH TPU3HAYCHHS Ta OOJIACTI 3aCTOCYBAaHHS TEIEKOMYHIKAI[IfHUX TEXHOJIOTIH;. apXiTeKTypy,
OpUHIUNY  (YHKIIOHYBAaHHS, Yy3arajJbHEHI CTPYKTYpHI CXeMH Ta THIIOBI  XapaKTEPHCTUKU
TEJICKOMYHIKAIIHHUX TEXHOJIOTIH; CrmocoOu KoMyTailii B iHQOpMAIIHHIX Mepexkax.

BMIiTH aHaNli3yBaTH y3aralbHEHY CTPYKTYPY TEICKOMYHIKAIIMHUX TEXHOJIOTIH Ta i TeXHiuHi
MOKa3HHUKH.

«ladpopmaTHKay CTyNEHT MOBHHEH OIIAHYBATH KOMIICTEHTHOCTI Ta pe3yJibTaTH HAaBYAHHS, fKi
Ha/al0Th JUCLHUIUIIHU ,, APXITEKTypa OOUYMCIIIOBAIbHUX CHCTEM Ta KOMI'IOTEPHI Mepexi’ IporpaMu
«IHdpopmaruka.

4. 3aBnanHs (HaBYAJbHI 1ii):

HaOyTTS 3HaHb, YMiHb Ta HAaBUYOK (KOMIIETEHTHOCTEH) Ha pIiBHI HOBITHIX JOCATHEHb MIOJO
iHhOopMaIlifHNX TEXHONOTIM [JIs TUIaHYBaHHSA Ta peajizalii BHPOOHWUYOT TpOTpamMH, NPUHHSITTS
YOpaBIiHCHKUX pillleHb, BIAMOBIAHO 70 KBamidikalii ¢axiBenp 3 iHhOpMaIiiHIX TEXHOIOTiiH. 30Kpema,
PO3BHBATH 3IATHICTH 0 PO3POOKH MEPEKEBOro IMPOrpamMHOro 3abesnedeHHs, 10 (YHKIIOHYe Ha
OCHOBI Pi3HHMX TOMOJOTiH CTPYKTYpPOBaHUX KaOEeNbHUX CUCTEM, BUKOPHUCTOBYE KOMIT IOTEPHI CUCTEMHU 1
MepeKi nepeadi JaHUX Ta aHATI3Y€ SKICTh POOOTH KOMIT IOTEPHUX MEPEK.

5. Pe3y.m>TaTn HABYAHHS 32 JUCIHUILIIHOIO:

Pesynbrar nHaBuanus (PH) ®opmu (Ta/abo MeTou i Bincorok y
(1 — 3marm; 2 — BMiTH; 3 — | TEXHOJIOTIT) BUKIaMaHHs i | MeTo/u OLliHIOBaHHS i JICYMKOBIH
KOMYHIKallis; HaBYaHHS OLIIHII 3
4 —aBTOHOMHICTH Ta JUCLIUILIIHA
BIJIMOBIIAJILHICTD)
Kox PesynpraT HaBuaHHS
PHI1.1 |3uamu npusnauenus ma Jlexyis, nabopamophe KouTposbha poboTta 1 20 %
0bracmi 3acmocyeamnis 3AHAMMS, CamMOCMiliHa
MeneKOMYHIKAYIUHUX poboma
MexXHOI021.
PHI1.2 3uamu apximexmypy, Jlexyis, nabopamophe Konrponbna pobora 1, 2 20 %
NpUHYUNU QYHKYIOHYB8AHHS, 3AHAMMS, CAMOCMINIHA
y3az2anvbHeRi CmpyKmypHi poboma
cxemu ma munosi
Xapaxmepucmuxu




meneKoOMYHIKaAYitiHux
MexXHoN02il
PH1.3 (3uamu cnocobu xomymayii 6 Jlexyis, nabopamophe KonTposnbha podota 2 20 %
IHGhopmayitinux mepedicax. 3AHAMMS, CAMOCMINIHA
poboma
PH2.1 | Bmimu ananizysamu Jlexyis, nabopamophe Konrponsna pobora 1, 2 15 %
V3A2anbHeRy CIpYKmypy 3aHAMMSL, CAMOCMILHA
MeNeKOMYHIKAYIUHUX poboma
MexXHON02Il ma it mexHiuHi
NOKASHUKU
PH3.1 (|llooanns odepoicanux Jlexyis, nabopamopne  |KoHtposbHa poborta 1, 2 10 %
\pe3yibmamia y 3p03yMiniti 3aHAMMA, CAMOCMIUHA
¢opmi, cnirkysamucs 3 poboma
Kone2amu 3 nuUmMans
NPOeKmy8anHs ma po3pooKu
npozpam
PH3.2 |O6rpynmosysamu enacnuii Camocmitina poboma Kontponsna poborta 1, 2 10 %
noenso Ha 3adauvy,
CRIIKY8AMUCs 3 Koae2amu 3
nUManb NPoeKmy8anHs ma
[po3pobKU npocpam,
cKaa0amu NUCbMO8i 36imu
PHA4.1 |Opeanizosysamu ceoro Camocmitina poboma KouTposnbha podota 1, 2 5%
camocmivny pobomy 0ist
00CsACHEeHH S pe3yTbmanmy
6. ChiBBiIHOIIEHHs1 Ppe3yJbTATIB HABYAHHA [JAUCHUILUIIHM i3 NPOrpaMHMMHU

pe3yJbTaTaMy HaB4YaHHA (He00OB’SI3KOBO I/ BHUOIPKOBMX JHUCHMILIIH, fIKI He
BXOASITH 70 0JIOKIB cneniaJizaiii)

CHCTEMHOI'0 POrpaMyBaHHsI Ta
METOAaMHU po3poOKH Iporpam,
1110 B3a€EMOJIIIOTh 3
KOMITIOHEHTaMH KOMIT FOTEPHUX
CHCTEM, 3HaTH MEPEXkHI
TEXHOJIOT11, apXiTeKTypH

KOMII' FOTEpPHUX MEPEX, MaTH
NPaKTUYHI HABHYKU TEXHOJIOTIT
aJIMIHICTPYBaHHS KOMIT FOTEPHUX
MepeX Ta iX IPOrpaMHOTO

3a0e3MeueHH.

Pesyneratn vagyanss  |PH1.1 (PH1.2 | PH1.3 |PH2.1 [PH2.2 |PH3.1 [PH4.1 PH4.2
JUCIIUATUTIHA
[TporpamHi pe3yiib-
TaTH HaBYaHHA (Ha3Ba)
IIPH13. BosoaiTu MoBaMu + + + + + + + +

7. Cxema ¢popMyBaHHS OLiHKH.
7.1. ®opMH OL[iHIOBAHHS CTY/IEHTIB:

- ceMeCTpPOBe OLIHIOBAHHA:

1. Konmponvua poooma 1: PH 1.1, PH 1.2, PH 2.1, P.H 3.1, PH 4.1 — 50 6anis/30 6anu.
1. Konmponvua poooma 2: PH 1.2, PH 1.3, PH 2.1, P.H 3.1, PH 4.1 — 50 6anis/30 6anu.




- MiICYMKOBe OLiHIOBAHHS: 3AJIiK.

3rigno mm. 4.6.1 ta 7.1.5 «llonmoxeHHs mTpo opraHizamiro OCBITHROro mpomecy y KuiBcbrkomy
HaljioHaTbHOMY yHiBepcuTeTi iMeHi Tapaca llleBueHkay 3aiik BHCTaBISETHCS HA MiJICTaBi MOTOYHOTO
KOHTPOJIIO (JIMB. CEMECTPOBE OIIIHIOBaHHA) SK CyMma OI[IHOK/OamiB 3a BCiMa YCIINIHO OIIHEHUMU
pe3ylnbTaTaMu HaBYaHHS; OIIHKHM HIDKYE BiJl MiHIMAJIBHOTO TIOPOTOBOTO PiBHS JIO MiJICYMKOBOI OITIHKH
He JoaatoThes. [lo 3alTiKy A0IyCKaloThCs BC1 CTYACHTH.

AN S

\0 o0
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15.
16.
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28.
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30.
31.
32.
33.
34.
35.
36.
37.

ITuTaHHA NI ODiATOTOBKH 10 KOHTPOJBLHUX POOIT:

o Take TeneKoMyHiKaIii?

VY gomy monsirae MpuU3HAYCHHS TEICKOMYHIKAIIHHUX Mepex?

[{o Take koM 10TEpHA MepeKa?

o BimoOpaxkae Tomonoris?

JlaiiTe BU3HAUEHHS apXiTEKTypH MEPexi.

UuM Bipi3HSAETHCS 100aIbHA MepeXka BijI J0KanbHOi? YnM 3yMOBIIOETHCS BUOIp
KOMIT FOTepHOT Mepexi?

SIKi iCHYIOTB BHJIU MEpeX 3a Mpu3HavYeHHsIM? OnuIiTh KIacuQikaiito Mepex 3a KOJIoM
KOPHCTYBaYiB.

o Take cepep? [1osCHITH PI3HUIIO MK MOHSTTAMHU KIIIEHT 1 CEPBEP B MEPEXKi.
Jlns goro notpibHa mepexka? Ski nepeBaru HaJlal0Th KOMIT IOTEPHI Mepexi?

. lllo Take mepesxeBwuii By30i1? 1[0 BigOyBaeThCst MU BiIMOBI OKpPEMUX €JIEMEHTIB KOMIT FOTEPHHUX

Mepex (KM)?

VY gomy monsirae MpU3HAYCHHS TEIEKOMYHIKaiHHUX Mepex? SKi € crmocoOu excruryaTarii
TEJEKOMYHIKAIliTHUX Mepex?

VY qoMy MoNSATa0Th HEJOMIKHU JIOKATbHUX MEPEkK?

CdopmymroiiTe KOHIENIIIO MapIIpyTH3aTOPa.

Lo Take mict?

[{o Take komyTaTop?

[{o Take moBTOpIOBay?

Yomy noTpiben 3axuct iHdopmariii B KM?

SIki € Bumm ycrarkyBaHHs KM?

[TosCHITE, 10 TAKE MTAKET.

JlaliTe o3HaYeHHS KOHIIEHTPATOPA.

SIKi € BUIM KOHIICHTPATOPiB? Y 4OMY MiXK HUMH Pi3HUIIS?

o Take miHist 3B’ S13Ky?

3 4OTO0 CKIIAJIa€ThCS JiHisl 3B’ SI3KY ?

Sxi OyBaroTh JiHiT 3B’ 53Ky 32 (DI3MUHOIO IPUPOI0I0?

SIKi € BiIoMi KaHAJIM €JIEKTPO3B 3Ky ?

UuM ONITOBOJIOKOHHI JIiHiT BIIPi3HSIIOTH Bl MPOBOJAOBUX?

[Ilo Take i3nuHe cepeoBuILEe NepeiaBaHHs JaHUX?

SIKi € pexxuMu TiepelaBaHHs TaHuX ?

Uu € okpeMi oprasizariii, o po3poOisiioTs cTaHaapTu ans [nternet?
o Take Bimkpura cucrema?

Jaiite o3HaveHHs eTaioHHOT Mojem OS],

3 4oro ckiIagaeThbes erajgonHa Mmoaeas OSI?

[ITo Bam Bizomo npo mpotokosm 7CP ta [P?

Hagenith cxemy etanonHoi mojeni OSI.

CKiIbKH piBHIB Ma€ etaioHHa moaens OSI?

SIKi cTraHmapTH MOKJIAIeHI B OCHOBY (DYHKIIOHYBaHHS JTOKaTbHUX KM?
SIKmif CTeK MPOTOKOIIB OYB 3aIPOIIOHOBAHMA, 100 TIOB’SI3aTH Pi3HI MEpexki?
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44.
45.
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63.
64.
65.
66.
67.
68.
69.
70.
71.

72

Onumrite ¢izuunuil piBens moaem OSI.

BusnauTe xoHIemniito kanaabHOro piBHSA Mojeni OSI.

SIki QyHKIIT BUKOHY€E MepexeBuil piBeHb Monemi OS].

. Ilo no3Bosisie TpaHcIOpTHUH piBeHb Mozem OSI.

HaBeniTh XapakTepUCTHKH MIMHHOI TOTOJIOTI].

SIKi € mepeBaru y TONoJorii «3ipka»?

Ha3BiTh HEJJOTIKH 31pKOBOI TOTOJIOT 1.

1o HayeXUTh 70 TIepeBar TOMOJIOTIT «KITbIE»?

SIKi HEJOMIKY KIJIBIIEBOI TOIIOIOTII?

SIka CTpYKTypa Ha3UBAETHCS «IEPEBOM»?

Ilo Take KoMOiHOBaHAa TOMOJIOTIs?

JlaiiTe 03HAYEHHS TTIOBHO3B SI3HOT TOTOJIOT.

o Ttake izuuna Tomosnoris?

ITosicHITE, IO TaKe JOTiYHA TOMOJIOris?

IlepepaxyiiTe OCHOBHI XapaKTEepPUCTUKHU KOMIT IOTEPHUX MEPEX.
o Take mpoAyKTUBHICTH Mepeski? ONHUIIITE OCHOBHI XapaKTEPUCTUKHU TPOTyKTUBHOCTI.
OxapakTepu3yiTe MOKa3HUKHM HAIHHOCTI MEPEKi.

o Take po3MIMPIOBaHICTH?

JlaiiTe BU3HAYEHHS MacIITaOOBaHOCTI.

B sikux BHUIaKax 10CATa€ThCs MPO30PICTh B KOMIT IOTEPHUX Mepekax?
[I{o po3yMi€eThCs i KEPOBAHICTIO MEPExki?

o o3Ha4yae cyMicHICTh KOMIT FOTEPHUX MEpEkK?

o Take rinepTexkct?

SIKUM YMHOM CTa€ MOYKIJIMBUM TIPOAUBIATHCA Web-cTOpiHKH?
Lo Take npoBaiinep?

Sxi kmacu mepexx Bam Bimomi?

SIka ponb B Internet BiTBOJUTHCS CITyO1 TOMEHHHX iMEH?
Ha3Bite npuHIMTH, 32 SKUMH (OPMYIOTHCS TOMEHHI IMEHA.
[lo Take DNS?

JlaiiTe MOHATTS MacCKH MEpexi.

SIKi € OCHOBHI METO/IM TIEpeIaBaHHS JaHUX Y KOMIT FOTEPHUX MEpexax?
o Take KomyTarisi?

SIxi OCHOBHI 3aJJaHHSI KOMYTaIlii?

CTHCIO ONMUIIITh METOJ/T KOMYTAIlii KaHaiB.

. [lTo 6yso 623010 BUHUKHEHHST MEPEX 13 KOMYTAIli€I0 KaHATiB?

7.2. Opranizanisi OiHIOBaHHS:

Tepminu npoBeeHHs1 GopM OLiHIOBAHHA:

1. Kommponvua poboma 1: 0o 3anixy.
2. Koumponvha poboma 2: 00 3aniKy.

CTyzeHT Ma€ TpaBo Ha OJIHE MEPECKIAJaHHS KOKHOI KOHTPOJIBHOI POOOTH i3 MOXKIIMBICTIO OTPHMAHHS
MakcuMaTbHO 80% IOYaTKOBO BH3HAYEHMX 3a IO KOHTPOJbHY poOoTy OamiB. TepMiH nepeckiagaHHSI
BH3HAYAETHCS BUKIIAAUeM.

OOOB’SI3KOBUM € BHUKOHAHHS JTAOOPAaTOpPHHUX pOOIT Ta 3aBIaHb, BHHECEHHX Ha CaMOCTIiHY poOOTY,
KOHTPOJBHUX POOIT 3a TpadikoM pobodoi mporpamu.

7.3.

IIxaja BianmoBigHoOCTI OLIHOK

3apaxoBano / Passed H 60-100




| He 3apaxosano / Fail | 0-59




8. CTpykTypa HABYAJIBLHOI TUCIMIT

JIHN.

TEMATUYHWUH IVIAH JIEKI[IMHUX 3AHATH

Ne
ek il

Ha3ssa nexmii

KinexicTe rogun

Jlexmi
i

JIab.
pab.

Camocr.
poboTta

Yacmuna 1. Opranizanis TeJeKOMYHIiKANINHAX Mepex

Tema 1. Knacugixayis mepesic 36 513Ky (36 530K 1 11020
68U, MemoOu nepedadi Oanux, Kiacupixayis
MeNeKOMYHIKAYIHUX Mepedic; 6UOU KOMYmMAayii, monoio2isi
Mmepeuci).

Camocmitina poboma: onpayro8anHs 1eKYiiHo20
mamepiany.

0,5

5

Tema 2. Mepeowcesi cmandapmu, emailoHHa

mooenv OSI (cmandapmuszayis 6 mepexcax, emaloHHa
Mmooenv 83aemodii 1ISO/OSI; mepesicesuil npomoxon).
Camocmitina poboma: onpayo8ans 1eKYiiHoeo
mamepiany.

0,5

3-4

Tema 3. Pieni mooeni OSI (pizuunuii pisenv, mooenw
Kauamy 363Ky, KaHATbHUL pigeHb, poboma 3 Kaopamu,
Mepedicedull pigeHb; MPAHCNOPMHULL PiGelb, CeaHCOBULL
piseHb,; piseHb npedcmasieHus, NPUKIAOHUL PIGEHD).
Camocmitina poboma: onpayo8ans 1eKYiitHoeo
mamepiany.

0,5

Tema 4. [Ipunyunu no6yoosu 21o6aibHux Komn 1omepuux
Mepedic (0OCHOBHI XapaKmepucmuKu KOMn 10mepHux
mepedic; NOHAMMs 2100aNbHOI Mepedici; inmepHem).
Mooenv TCP/IP. Camocmitina poboma: onpayio8anHs.
JeKYItiHO020 Mamepiaiy.

0,5

Tema 5. Cmex npomoxonie TCP/IP (pisHi, axi
Kopenrormscsa 3 emaionnoto mooeinio OSI; pieni cmeky).
Camocmitina poboma: onpayro8anHs 1eKYiiHo20
mamepiany.

0,5

Tema 6. Cucmema adpecayii 6 Internet (¢izuuna aopeca
NPUCMPOIO, NPOMOKO]L pO38 ’A3yeaHHsa aopec ARP; IP
aopeca, mapupymusayis).

Camocmitina poboma: onpayo8ans 1eKYiiHoeo
mamepiany.

0,5

0,5

Tema 7. Aopecayis 6 IP-mepexcax Po3paxynox
KoHghieypayii mepearci Ethernet.

Camocmitina poboma: onpayo8ans 1eKYiiHoeo
mamepiany.

0,25

0,5

10

KoHTpoJbHa podoTta 1

10

Yactuna 2. Texnonozii ynpasninnusa ¢ menaeKkomMyHikayi

HHUX Me,

pexcax

10-
11

Tema 8. [Ipuxnaonuii pieenv TCP/IP. [Ipomokonu
npuxnaonozo pieus (HTTP, SMTP, DNS, FTP).
Camocmitina poboma: onpayo8ans 1eKYiiHoeo
mamepiany.

0,25

12.

Tema 9. Texnonozii ynpasninms 6 Komn 1omepHux
mepesicax (mexnonozis NAT; 306uiwini i enympiwni 1P-
aopecu). bezopomosi mepesci, Wi-Fi.

Camocmitina poboma: onpayro8ans 1eKYiitHo2o

0,25

0,5




mamepiany.
14. Tema 10. be30pomogi mepesici MobibHO2O padio36 A3Ky 0,25 0,5 10
(cminbHuKo8UL 38'130K,; npuxHyun Oii ma

001a0HAHHS, PO3NOOLL MEXHO02I] MOOLIbHO2O 383Ky HA
PI3HI NOKOINHAL).

Camocmitina poboma: onpayro8ans IeKYiiHo20
mamepiany. Buxonanus 3aedans nabopamoproi pobomu 2.

KonTposnbha podora 2 10
Koncynparis
| Beboro 4 2 83

3aranpHuil 00cAT 200. — 90, B TOMY YHCII:
Jlexiii — 4 ro.

JlatboparopHi — 2 roz.

Koncynpramiii — 1 rog.

Camocriitaa po6ota — 83 roz.

9. PEKOMEHOBAHI JOKEPEJIA:

Ocnogni:

1. James F. Kurose, Keith W. Ross. Computer networking: a top-down approach.— 6th ed. 2013.
889 p. ISBN-13: 978-0-13-285620-1. ISBN-10: 0-13-285620-4.

2. Omudep B.I'., Omudep H.A. Komnbrotepubie cetr. [IpyHHIIATIBL, TEXHOIOTHH, TPOTOKOJBI:
YueOnuk s By30B. 4-¢ uzn. — CII6.: [Turep, 2010. — 944 c.

3. Tanenbaym 3. C. Komnbrotepusie cetu. 4 uzf. — CII6.: ITutep, 2003 1. 992 c.

4.Y. Puuapa Crusenc. [Iporokonst TCP/IP. IIpaktudeckoe pykoBojictBo. — CI16:
BXBIletepOypr, 2003 r. 672 cTp.

5. Hobbes' Internet Timeline 10.2 (http:/www.zakon.org/robert/internet/timeline).

6. Brief History of the Internet (http://www.internetsociety.org/internet/whatinternet/history-
internet/brief-history-internet).

7. A timeline of the history of the World Wide Web (http://webdirections.org/history/ )




